When Detroit cells are infected with poliovirus in the presence of 5/~g./ml. of actinomycin, cell-controlled RNA synthesis is blocked and 2-[14C]uridine is incorporated only into poliovirus-specific RNA.
INTRODUCTION
The mechanism of action of the virus inhibitors based on double-or multistranded complexes of homopolynucleotides (Field et al. I967 ) is known to involve the synthesis of interferon (Vilcek et aL I968 ) . This antiviral activity of interferon is still not understood.
It has been reputed that both processes involve protein synthesis (Vilcek et aL ~968; Marcus & Salb, I966; Friedman & Sonnabend, I964) and are inhibited by relevant antibiotics.
In the present experiments the synthesis of 35 s infectious, intracellular poliovirus RNA is used as marker for the action of polyinosinic-polycytidylic acid (poly I: C), instead of the usual reduction of plaque count (Flikke, Kjeldsberg & LaheUe, 197 o) or production of interferon.
The experiments show that the antiviral activity of poly I: C is independent of the presence of actinomycin. This is in agreement with a report by Bausek & Merigan (~969) but contrasts with previous reports (Finkelstein, Bausek & Merigan, ~968; Vilcek et aL r968) .
The double-stranded replicative form of poliovirus RNA is however synthesized to the same extent in the presence or absence of poly I:C. Hr after infection Fig. I . Variation of cell-and virus-specific polymerase activity following poliovirus infection of Detroit cells. The assay was performed (Flikke et al. I965) in the absence of actinomycin (I--O, cell-+virus-specific polymerase activity) and in the presence of actinomycin (© ©, virusspecific activity).
RNA extraction. About 5 x lO 7 cells were suspended in 5 ml. RSB-buffer (Penman, I966) and disintegrated in a Dounce homogenizer. By a combination of methods (Scherrer & Darnell, 1962; Penman, I966; Wagner, Katz & Penman, I967) , a purified RNA was obtained for which no material remained on the top of the gels after electrophoresis. The RNA was dissolved in the electrophoresis buffer below at a concentration of about I mg./ml, and was stored at -2o °. Polyacrylamide gel electrophoresis. Gels of 2"2 ~oo (Loening, I967) or 2.o % with o'15 % agarose were used. The 4s RNA moved about 4 cm./9o rain. at a current of 5 mA/gel. Electrophoresis buffer was 36 mM-tris, 3o mM-sodiumdihydrogenphosphate, 1 mM-EDTA, pH 7"6 to 7"8, o.2 % sodium dodecylsulphate. The gels were assayed for u.v. absorption in a Joyce-Loebl Chromoscan instrument, and the radioactivity was determined by liquid scintillation counting in I mm. slabs of gels chopped transversally in a Mickle chopper. RNA polymerase assay. The assay mixture contained an energy regenerating system, ATP, UTP, CTP and 8-[I~C]GTP, as described by Flikke, Christiansen & Lahelle (1965) . 
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Actinomycin was omitted from the mixture for assay of cell-controlled plus virus-controlled polymerase activity. In the presence of actinomycin, cell-controlled polymerase is inhibited and only virus-specific polymerase is measured.
Treatment with nucleases. RNase (Mann Research Laboratories, New York) was dissolved in RSB-buffer (6'25 ~g./ml.) and heated to 8o ° for 15 min. to destroy possible DNase activity. . The cells were infected with 50 p.f.u./cell, poly I:C (5 #g./ml.) was added (b) and at z½ hr after infection z-[14C]uridine was added. The incubation of the cells was continued for z½ hr. The RNA was extracted from whole cells according to the procedure described. Gels of 2.z% were run for I hr before application of about 50 #g. RNA/gel. Electrophoresis was for 3½hr at 5 mh/gel in 36 mM-tris, 3o mM-sodiumdihydrogenphosphate, [ mM-EDTA, pH 7"6 to 7'8, o'zTo sodiumdodecylsulphate. The gels were u.v.-scanned ( ), sliced in I mm. slabs and the radioactivity of each fraction measured (@--@).
The RNA (Fig. 3 c) , dissolved at a concentration of ~ mg./ml, in electrophoresis buffer, was digested with RNase (I.25/xg./ml.) for IO min. at 37 °. The solution was cooled on an ice bath and sucrose (Sigma) was added to a final concentration of 5 ~o before application of the digest to the gels.
Electrophoretically pure DNase (Mann Research Laboratories, New York) was used at the same concentration as RNase. Incubation was for 5 min. at room temperature.
The enzymes were not removed from the digest before electrophoresis. 
RESULTS
The effect of poly I:C on the RNA synthesis in Detroit cells and the antiviral activity of the inducer in poliovirus-infected Detroit cells has been described (Flikke et al. ] 
97o).
The 35s infectious poliovirus RNA found within infected cells a few hr after infection was used as a marker for the action of poly I: C as an alternative to plaque inhibition. Distance migrated (cm.) This RNA is normally difficult to demonstrate upon separation of the RNA species, as it is more or less covered by cell-specific incorporation into RNA. Actinomycin has been used to inhibit cell-controlled RNA synthesis (Shatkin, I965) , and in such cases infectious poliovirus RNA can readily be identified on polyacrylamide gels.
In studies on the interference of poly I: C with the synthesis of poliovirus RNA, actinomycin could not be used, since this drug is reported to inhibit the antiviral effect of the inducer (Vilcek et al. I968) as well as the action of interferon.
Poliovirus has a rapid 'shut-off' mechanism, however, and cell-controlled synthesis of nucleic acids and proteins are relatively rapidly inhibited after infection of the cells.
The level of cell-and virus-specific RNA polymerase activity in cells varies during the first few hr after infection. At 3 hr after infection only a fraction of the ceU-specific polymerase activity was left, and the amount of virus-specific polymerase was increasing (Fig. I) . Distance migrated (crn,) 800 E 400 U Fig. 4 . Distribution of the products of mild RNase-digestion of RNA from infected cells on polyacrylamide-agarose gels after electrophoresis for I½ hr. RNA at a concentration of I mg./ml, in electrophoresis buffer, was digested with RNase (1"25/~g./ml.) for IO rain. at 37 °. ,265 nm.; , [14C]counts/min. This effect was utilized by addition of the isotope 21 hr after infection. Synthesis of 35s poliovirus RNA was demonstrated (Fig. 2a) but was inhibited in the presence of poly I:C (Fig. 2b) .
In contrast to previous observations, Bausek & Merigan ([ 969) showed that interferon synthesis induced by poly I:C was maintained on addition of actinomycin. We therefore investigated the effect of actinomycin on the poly I:C-induced inhibition of the synthesis of 35s infectious poliovirus RNA.
Normal cell-controlled incorporation of 2-[14C]uridine into the RNA of Detroit cells (Fig. 3 a) was inhibited by actinomycin (Fig. 3 b) . On infection of ceils poisoned by actinomycin, only synthesis of virus-specific RNA took place (Fig. 3 c) , and three distinct bands were found: band [ : a high mol. wt compound which migrated o'5 cm. on the gel. This is characterized later (Fig. 5) and is believed to be double-stranded replicative form poliovirus RNA; band 2: a compound migrating ] cm., corresponding to 35s, known to be infectious poliovirus RNA; band 3: a low tool. wt RNA of unknown function migrating 4"8 cm. (4s).
On addition of poly I:C the synthesis of poliovirus RNA, but not of the two other compounds (Fig. 3 d) 
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The RNA extracts were subjected to mild RNase treatment (Cartwright & Burke, I97O) that digested ribosomal RNA to about the size of 4s RNA material (Fig. 4) .
This treatment digested all RNA except the high tool. wt compound supposed to be replicative form poliovirus RNA (Fig. 5b) . The possibility of this compound being a fraction of DNA not excluded during the extraction with hot phenol was tested by treatment with DNase (Fig. 5 c) , but this had no effect• We concluded that the RNase-resistant RNA was the replicative form of poliovirus RNA since this migrated on polyacrylamide gels as would be expected for double-stranded poliovirus RNA (Bishop, Claybrook & Spiegelman, I967) . 
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Fig. 5-Demonstration of nuclease resistance of double-stranded replicative form of poliovirus RNA, RNA was extracted from actinomycin-treated, poliovirus-infected Detroit cells. Electrophoresis was for 3 hr on z-o% acrylamide+o-I 5% agarose gels. (a) Undigested RNA; (b) RNA (I mg./ml.) treated with RNase (I '25 Fg./ml.) IO rain. at 37°; (c) RNA (I mg./ml.) treated with DNase (I "z5 #g./ ml.) 5 min. at room temperature.
DISCUSSION
Two points of considerable interest arise in the present observations. (i) Synthesis of infectious poliovirus RNA is inhibited by poly I:C, and this inhibition is not reversed by actinomycin (Fig. 3) .
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(ii) The synthesis of what is believed to be replicative form poliovirus RNA continues at the same rate under the conditions in which infectious poliovirus RNA synthesis is inhibited (Figs. 3, 5) .
This differential inhibition of the expression of the information in the virus genome may be of importance in the study of replication, in the search for replicative intermediates (B. (3berg, personal communication) and in the study of the antiviral effect of poly [:C.
It has been emphasized that from the first detectable antiviral effect of poly I: C (Field el aL I968) up to the amount of poly I:C required for measurable interferon synthesis, an increase in concentration of Io'~-fold is necessary. This observation, in addition to the differential inhibition of poliovirus multiplication by poly [:C, may indicate a dual mechanism. Poly I:C may work as interferon inducer at higher concentrations in the cells. At lower concentrations, when no interferon is produced, the antiviral action may be that the virusinduced, RNA-dependent, RNA polymerase recognizes the double-stranded structures of the poly I:C and is attached to the inducer molecules instead of the replicative doublestranded form of poliovirus RNA. In this way the replication process will be extinguished due to lack of virus polymerase.
Even at concentrations as low as o-ooI/zg./ml., the inducer is present in an amount of several hundred molecular equivalents/cell, and could possibly win the competition for virusspecific polymerase.
